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DESCRIPTION 

(Title of the Invention) 

CIRCUIT BOARD AND METHOD FOR MOUNTING CHIP COMPONENT 
5 Technical Field 

[0001] The present invention relates to a circuit board 
including chip components as electronic components mounted 
thereon, which correspond to a chip component package and a 
chip component assembly, and also relates to a method for 
10 mounting chip components. 

Background Art 

[0002] In recent years, along with the reduction of the 

sizes and the thicknesses, and the increase of functions of 
15 electronic apparatuses such as cellular phones and 

computers, there has been increasingly a need for mounting 
with higher densities in a circuit board electronic 
components on the circuit board including electrode 
patterns formed thereon. To cope therewith, in the field 
20 of mounting chip components which are fine electronic 
components for use in surface mounting, the reduction of 
component sizes and the reduction of pitches between 
mounted components have been advanced. Further, in order 
to substantially eliminate the intervals between chip 
25 components, electronic components constituted by plural 
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chip components connected to one another are commercially 
available. Further, there has been suggested stacking of 
plural large circuit boards with chip components interposed 
therebetween for realizing high-density mounting. 

5 [0003] For example, a first patent document describes an 

electronic-component assembly constituted by plural chip 
components each having a plate shape and having cutouts 
formed at its four corners and electrodes at its opposite 
end surfaces, wherein the plural chip components are 
10 connected and bonded to one another at their side surfaces 
on which no electrodes are formed. Further, a second 
patent document describes a technique for fabricating an 
electric component assembly constituted by two or more chip 
components having a rectangular-parallelepiped shape and 
15 including electrodes at their opposite ends which are 

stacked in a direction perpendicular to the longitudinal 
directions of the chip components with an insulation layer 
interposed therebetween and then mounting the electronic 
component assembly onto a board including electrode 

20 patterns formed thereon. Further, a third patent document 
discloses two same-sized chip condensers stacked 

perpendicularly to the main surface of a board. 

[0004] Further, Fig. 7 in a fourth patent document and 
Fig. 20 in a fifth patent document describe a substrate 
25 structure constituted by a first substrate, a second 
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substrate which is electrically connected onto the first 
substrate through chip components such as resistors and 
condensers, and other electronic components mounted on the 
upper and lower main surfaces of the second substrate. In 
5 the structure described in the fourth and fifth patent 

documents, chip components between the first substrate and 
the second substrate are provided instead of conductors for 
connecting both the substrates to each other, while the 
other electric components which do not contribute to the 
10 electrical connection between the first and second 

substrates occupy a greater part of the region between 
these substrates. 

[0005] A first patent document: JP-A No. 6-251993 

A second patent document: JP-A No. 2001-223455 
15 A third patent document: JP-A No. 63-60593 

A fourth patent document: Pamphlet of 

International Publication No. 01/048821 and 

A fifth patent document: JP-A No. 2003-108963 

20 Disclosure of Invention 

Subject to be solved by the Invention 

[0006] On the other hand, in the field of chip-component 
mounting, along with the reduction of component sizes and 
the reduction of pitches between mounted components, there 
has been a need for finer and higher-accuracy mounting, but 
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it is difficult to realize higher-density mounting due to 
the increase of mounting failures such as missing parts and 
shorts. Namely, in the field of chip-component mounting, 
the increase of the densities of mounting by the reduction 
5 of component sizes and the reduction of pitches between 
components has reached a limit. On the other hand, the 
total thickness of a circuit board after mounting is 
restricted by packaged components having greater heights 
than those of chip components, and accordingly, even when 
10 fine chip components are mounted thereon at small intervals, 
there is left a space above the chip components, thus 
wastefully using spaces for mounting electronic components 
including chip components. 

[0007] Further, the technique disclosed in the third 
15 patent document is merely stacking the same type of chip 
condensers vertically and can be replaced by the use of a 
single chip condenser with an equivalent capacitance 
without stacking chip condensers. Further, a limited 
region of a circuit board can be used for stacking chip 
20 condensers due to the restriction on their capacitances and 
the like, and therefore, such stacking of chip condensers 
does not significantly contribute to the reduction of the 
size of the circuit board. 

[0008] Further, the substrate structure disclosed in the 
25 fourth and fifth patent documents can realize high-density 
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mounting with multiple layers, but such high-density 
mounting requires significant changes in the design of the 
circuit board. Thereby, such a substrate structure cannot 
address the requirements for locally and easily mounting 
5 chip components with high densities. 

[0009] The present invention was made in order to 
overcome the aforementioned problems and aims at providing 
a circuit board and a chip-component mounting method which 
enable effectively utilizing the space usable for mounting 
10 electronic components to realize higher-density mounting of 
chip components and size reduction. 

Means for Solving the Invention 

[0010] A circuit board according to a first aspect of 

15 the present invention is a circuit board including chip 

components mounted thereon and the circuit board comprises: 
a substrate including electrode patterns formed 
thereon; 

plural first chip components which are included in 
20 said chip components and mounted through a conductive 

bonding material on said substrate; and 

a second chip component which is included in said chip 
components and mounted through a conductive bonding 
material on a side of said plural first chip components 
opposite from said substrate; 
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wherein one first chip component and the other first 
chip component included in said plural first chip 
components have substantially a same height on said 
substrate, and said second chip component is bonded at one 
5 electrode to an electrode of said one first chip component 
and is bonded at the other electrode to an electrode of 
said other first chip component. 

[0011] In the aforementioned first aspect, the following 
structures may be employed. The aforementioned plural 
10 first chip components and the aforementioned second chip 

component may have lengths of 2 mm or less. The 

aforementioned plural first chip components and the 
aforementioned second chip component may be resistors, 
condensers or inductors. Further, the circuit board may 
15 include a reinforcing resin configured to cover the 

junctions between the aforementioned plural first chip 
components and the aforementioned second chip component on 
the aforementioned substrate. 

[0012] A circuit board according to a second aspect of 
20 the present invention is a circuit board including chip 

components mounted thereon and the circuit board comprises: 
a substrate including electrode patterns formed 
thereon; 

a first chip component which is included in said chip 
25 components and mounted through a conductive bonding 
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material on said substrate; and 

a second chip component which is included in said chip 
components and mounted through a conductive bonding 
material on a side of said first chip components opposite 
5 from said substrate; 

wherein a first chip component included in said first 
chip components is a component of a different type from the 
second chip component bonded to an electrode of said first 
chip component . 

10 [0013] A chip-component mounting method according to a 

third aspect of the present invention is a chip-component 
mounting method for mounting chip components onto a 
substrate including electrode patterns formed thereon, a 
second chip component being included in said chip 

15 components, and plural first chip components having 

substantially a same height on said substrate and being 
included in said chip components and placed on said 
electrode patterns through a conductive bonding material, 

wherein, in placing said second chip component on said 
20 first chip components at an opposite side from said 

substrate, one of the electrodes of said second component 
is placed through a conductive bonding material on an 
electrode of one first chip component included in said 
first chip components while the other electrode of said 
second component is placed through a conductive bonding 
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material on an electrode of another first chip component 
included in said first chip components, so that the 
components are mounted. 

[0014] In the aforementioned third aspect, the following 

5 structures may be employed. 

In mounting the aforementioned second chip component 
to the aforementioned first chip components through the 
aforementioned bonding material after mounting the 
aforementioned first chip components to the aforementioned 
10 electrode patterns through the aforementioned bonding 
material, only a partial region on the aforementioned 
substrate which includes the aforementioned second chip 
component may be heated for securing it. Also, the 
mounting of the aforementioned first chip components to the 
15 aforementioned electrode patterns through the 

aforementioned bonding material and the mounting of the 
aforementioned second chip component to the aforementioned 
first chip components through the aforementioned bonding 
material may be performed through a single process. Also, 
20 after mounting the aforementioned second chip component to 
the aforementioned first chip components through the 
aforementioned bonding material to complete the formation 
of chip-component structure, the aforementioned electrodes 
of the aforementioned first chip components included in the 
aforementioned chip-component structure may be brought into 
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contact with the aforementioned electrode patterns, and the 
aforementioned chip-component structure may be secured to 
the aforementioned substrate through the aforementioned 
bonding material. Also, in mounting the aforementioned 
5 second chip component to the aforementioned first chip 
components through the aforementioned bonding material, the 
aforementioned respective plural first chip components may 
be held in concave portions of a holding member. Also, the 
aforementioned bonding material between the aforementioned 
10 plural first chip components and the aforementioned second 
chip component may be a solder layer formed on the 
electrodes of the aforementioned plural first chip 
components or a solder layer formed on the electrodes of 
the aforementioned second chip component. Further, the 
15 methods may include the step of covering the junctions 

between the aforementioned plural first chip components and 
the aforementioned second chip component with a reinforcing 
resin, on the aforementioned substrate. 

[0015] A circuit board according to a fourth aspect of 
20 the present invention is a circuit board including chip 

components mounted thereon and the circuit board comprises: 
a substrate including electrode patterns formed 
thereon; 

plural first chip components which are included in 
25 said chip components and mounted through a conductive 
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bonding material on said substrate; 

a secondary substrate mounted on a side of said plural 
first chip components opposite from said substrate through 
a conductive bonding material; and 
5 a second chip component included in said chip 

components which is mounted through a conductive bonding 
material on a side of said secondary substrate opposite 
from said plural first chip components and is electrically 
connected to said plural first chip components through said 
10 secondary substrate; 

wherein said plural first chip components have 
substantially a same height on said substrate, and only 
said plural first chip components exist as electronic 
components between said substrate and said secondary 
15 substrate. 

[0016] In the aforementioned fourth aspect, the 
following structures may be employed. 

The aforementioned plural first chip components and 
the aforementioned second chip component may have lengths 
20 of 2 mm or less. Also, the aforementioned plural first 
chip components and the aforementioned second chip 
component may be resistors, condensers or inductors. Also, 
the number of the aforementioned plural first chip 
components may be two. 

25 [0017] A chip-component mounting method according to a 
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fifth aspect of the present invention is a chip-component 
mounting method for mounting chip components onto a 
substrate including electrode patterns formed thereon and 
the method comprising: 

5 mounting and bonding electrodes of plural first chip 

components included in said chip components to one main 
surface of a secondary substrate through a conductive 
bonding material; 

forming a formation of chip-component structure 
10 configured to connect electrically said plural first chip 
components to a second chip component included in said chip 
components by bonding an electrode of said second chip 
component to electrodes on the other main surface of said 
secondary substrate opposite from said one main surface 
15 through a conductive bonding material; and 

bonding electrodes of said plural first chip 

components in said formation of chip-component structure to 
the electrodes on said substrate through a conductive 
bonding material to mount the components; 

20 wherein said plural first chip components have 

substantially a same height on said substrate, and only 
said plural first chip components exist as electronic 
components between said substrate and said secondary 
substrate . 

25 [0018] A chip-component mounting method according to a 
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sixth aspect of the present invention is a chip-component 
mounting method for mounting chip components onto a 
substrate including electrode patterns formed thereon and 
the method comprising: 

5 placing plural first chip components included in said 

chip components on electrodes on said substrate; 

placing a secondary substrate on a side of said plural 
first chip components opposite from said substrate to place 
electrodes of said plural first chip components on 
10 electrodes on one main surface of the secondary substrate; 

placing an electrode of a second chip component 
included in said chip components, on electrodes on the 
other main surface of said secondary substrate opposite 
from said single main surface; and 
15 mounting said electrodes of said plural first chip 

components to said electrodes on said substrate, then 
mounting said electrodes on said one main surface of said 
secondary substrate to said electrodes of said first chip 
components, and then mounting said electrode of said second 
20 chip component to said electrodes on said other main 

surface of said secondary substrate to mount the components, 
through conductive bonding materials; 

wherein said plural first chip components have 
substantially a same height on said substrate, and only 
25 said plural first chip components exist as electronic 
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components between said substrate and said secondary 
substrate . 

Effects of the present invention 
5 [0019] According to the present invention, chip 

components can be mounted on a substrate with a high 
density, thereby enabling reduction of the size of the 
circuit board. Namely, when packaged components and chip 
components are mounted on a substrate such that they are 
10 mixed, there is caused a space above the chip components, 
since the chip components have greater thicknesses than 
those of the packaged components. On the contrary, 
according to the present invention, chip components are 
stacked to suppress the occurrence of the above spaces and 
15 to efficiently place the chip components, which enables 
reduction of the size of the circuit board. 

Brief Description of Drawings 

[0020] Fig. 1 is a perspective view illustrating a 

20 portion of a circuit board; 

Fig. 2 is a view illustrating a structure on a circuit 
board; 

Fig. 3 is a flow chart illustrating a chip-component 
mounting method; 

25 Fig. 4A is a view illustrating mounting of a first 
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5 



10 



15 



20 



chip component; 

Fig. 4B is a view illustrating mounting of the first 
chip component; 

Fig. 4C is a view illustrating mounting of the first 
chip component; 

Fig. 5A is a view illustrating mounting of a second 
chip component; 

Fig. 5B is a view illustrating mounting of the second 
chip component; 

Fig. 5C is a view illustrating mounting of the second 
chip component; 

Fig. 5D is a view illustrating mounting of the second 
chip component; 

Fig. 6 is a flow chart illustrating another chip- 
component mounting method; 

Fig. 7A is a view illustrating mounting of first and 
second chip components; 

Fig. 7B is a view illustrating mounting of the first 
and second chip components; 

Fig. 8 is a flow chart illustrating further a 
different chip-component mounting method; 

Fig. 9A is a view illustrating mounting of a second 
chip component; 

Fig. 9B is a view illustrating mounting of the second 
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Fig. 10 is a flow chart illustrating further a 
different chip-component mounting method; 

Fig. 11A is a view illustrating formation of a chip- 
component structure; 

5 Fig. 1 IB is a view illustrating formation of the chip- 

component structure; 

Fig. 11C is a view illustrating formation of the chip- 
component structure; 

Fig. 11D is a view illustrating formation of the chip- 
10 component structure; 

Fig. 12A is a view illustrating mounting of a chip- 
component structure; 

Fig. 12B is a view illustrating mounting of the chip- 
component structure; 

15 Fig. 12C is a view illustrating mounting of the chip- 

component structure; 

Fig. 13 is a flow chart illustrating further a 
different chip-component mounting method; 

Fig. 14A is a view illustrating formation of a chip- 
20 component structure; 

Fig. 14B is a view illustrating formation of the chip- 
component structure; 

Fig. 15A is a view illustrating chip components which 
are not stacked; 

25 Fig. 15B is a view illustrating chip components which 
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are stacked; 

Fig. 16 is a view illustrating another exemplary 
structure on a circuit board; 

Fig. 17 is a view illustrating further a different 

5 exemplary structure on a circuit board; 

Fig. 18 is a view illustrating further a different 

exemplary structure on a circuit board; 

Fig. 19 is a view illustrating further a different 

exemplary structure on a circuit board; 

10 Fig. 20 is a view illustrating further a different 

exemplary structure on a circuit board; 

Fig. 21 is a view illustrating further a different 

exemplary structure on a circuit board; 

Fig. 22 is a view illustrating further a different 

15 exemplary structure on a circuit board; 

Fig. 23 is a perspective view illustrating a portion 
of a circuit board; 

Fig. 24 is a view illustrating a structure on the 
circuit board; 

20 Fig. 25 is a flow chart illustrating a chip-component 

mounting method; 

Fig. 26A is a view illustrating formation of a chip- 
component structure; 

Fig. 26B is a view illustrating formation of the chip- 
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component structure; 
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Fig. 26C is a view illustrating formation of the chip- 
component structure; 

Fig. 26D is a view illustrating formation of the chip- 
component structure; 

5 Fig. 26E is a view illustrating formation of the chip- 

component structure; 

Fig. 27A is a view illustrating mounting of a chip- 
component structure; 

Fig. 27B is a view illustrating mounting of the chip- 
10 component structure; 

Fig. 27C is a view illustrating mounting of the chip- 
component structure; 

Fig. 27D is a view illustrating mounting of the chip- 
component structure; 

15 Fig. 28 is a flow chart illustrating another chip- 

component mounting method; 

Fig. 29A is a view illustrating mounting of first and 
second chip components; 

Fig. 29B is a view illustrating mounting of the first 
20 and second chip components; 

Fig. 29C is a view illustrating mounting of the first 
and second chip components; 

Fig. 29D is a view illustrating mounting of the first 
and second chip components; 

25 Fig. 29E is a view illustrating mounting of the first 




and second chip components; 

Fig. 30A is a view illustrating chip components which 
are not stacked; 

Fig. 30B is a view illustrating chip components which 
are stacked; 

Fig. 31 is a view illustrating another exemplary 
structure on a circuit board; 



Fig . 


32 is a 


view 


illustrating further 


a 


different 


exemplary 


structure 


on a 


circuit board; 






Fig . 


33 is a 


view 


illustrating further 


a 


different 


exemplary 


structure 


on a 


circuit board; 






Fig . 


34 is a 


view 


illustrating further 


a 


different 


exemplary 


structure 


on a 


circuit board; and 






Fig. 


35 is a 


view 


illustrating further 


a 


different 


exemplary 


structure 


on a 


circuit board. 







Explanation of Reference Numerals 
[0021] 1 circuit board, 

2 substrate, 

3, 3a, 3b first chip component, 

4, 4a, 4b second chip component, 
5 reinforcing resin, 

22 electrode pattern, 

23, 31, 41 electrode. 



70a, 70b solder. 
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201 circuit board, 

202 substrate, 

203, 203a, 203b first chip component, 

204, 204a, 204b, 204c second chip component, 

5 205 reinforcing resin, 

210 chip-component structure, 

211 secondary substrate, 

222 electrode pattern, 

223, 231, 241 electrode, 

10 270a, 270b, 270c solder, 

2101, 2102 electrode, 

2111 first main surface, and 

2112 second main surface. 

15 Best Mode for Carrying Out the Invention 

[0022] Hereinafter, embodiments of the present invention 
will be described with reference to the drawings. In the 
respective drawings, the same reference characters 
designate the same components. 

20 First Embodiment; 

Fig. 1 is a perspective view illustrating a portion of 
a circuit board 1 according to a first embodiment of the 
present invention. Fig. 2 is a view illustrating the 
structure of Fig. 1 from three directions, wherein a front 
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view, a plan view and a side view are illustrated in the 
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lower-left portion, the upper-left portion and the lower- 
right portion, respectively. 

[0023] In Figs. 1 and 2, the circuit board 1 which 
corresponds to a chip component assembly is illustrated as 
5 including a substrate 2, two chip components (hereinafter, 
referred to as "first chip components") 3a and 3b (which 
may be collectively referred to as first chip components 3) 
on the substrate 2, and a single chip component 
(hereinafter, referred to as "a second chip component") 4 
10 on the first chip components 3a and 3b. The first chip 

components 3a and 3b and the second chip component 4 are 
stacked in two stages perpendicularly to a surface 2a of 
the substrate 2 through solders 70a and 70b, which is an 
exemplary bonding material, so that they are tri- 

15 dimensionally mounted thereon in a bridge shape. In Figs. 

1 and 2, the contours of the solders 70a and 70b are 
illustrated by broken lines for clearly illustrating the 
structure of the circuit board 1. In Fig. 2, the solder 
70b is not illustrated in the lower-right view, the solder 
20 70b is not illustrated in the lower-left view, and the 

solders 70a and 70b and the electrodes on the substrate 2 
are not illustrated in the upper-left view. As will be 
described later, in actual, the first chip components 3a 
and 3b and the second chip component 4 are covered with a 
25 reinforcing resin for reinforcing the junctions. 
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[0024] The substrate 2 is a so-called wiring board 

including electrode patterns 22 formed on the surface of a 
substrate main body 21 . Portions of the electrode patterns 
22 form electrodes 23 to be bonded to electrodes of 
5 electronic components. The substrate main body 21 is 
formed in a plate shape or a film shape from a resin or a 
ceramic such as a glass epoxy resin or polyimide resin, and 
the electrode patterns 22 and the electrodes 23 are made of 
cupper . 

10 [0025] The first chip components 3a and 3b and the 

second chip component 4 are so-called chip components which 
are contrasted with packaged components in surface mounting 
technologies. Further, the packaged components as 

aforementioned are components incorporating passive devices 
15 such as condensers and resistances and active devices such 
as semiconductor devices and ICs for exhibiting specific 
circuit functions. Further, the chip components as 

aforementioned are components constituted by the passive 
devices such as condensers and resistances and are 
20 generally electronic components having substantially 
rectangular-parallelepiped shapes or cylindrical shapes and 
including electrodes at their longitudinal opposite ends. 
Further, as other chip components, there are known 
multiple-component type (or network type) chip components 
constituted by a plurality of miniscule components. 
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[0026] 


In Figs. 1 


and 


2, the 


first chip components 


3a 


and 3b 


are chip 


condensers 


having substantially 


a 


rectangular-parallelepiped 


shape 


and the same size and 


including 


electrodes 


at 


their opposite ends and have 


a 


length of 


about 0 . 6 


mm, 


a width 


of about 0.3 mm and 


a 



thickness (height) of about 0.3 nun, for example. Further, 
electrodes 31 are bonded to the electrodes 23 on the 
substrate 2 through the solder 70a, so that the first chip 
components 3a and 3b are mounted on the substrate 2 through 
10 the solder 70a. 

[0027] The first chip component 3a and the first chip 

component 3b are arranged in parallel to each other, namely 
the longitudinal directions of the chip components 3a and 
3b are oriented in the same direction, and also the first 
15 chip component 3a and the first chip component 3b are 
arranged in the direction perpendicular to their 
longitudinal directions. Further, the chip components 3a 
and 3b have substantially the same height on the substrate 
2. The fact that they have substantially the same height 
20 on the substrate 2 means that they have the same heights, 
if the height difference between the chip components caused 
by fabrication errors and mounting errors therein are 
neglected. The interval between the first chip component 
3a and the first chip component 3b is smaller than the 
25 length of the second chip component 4 and is set to about 




23 



0 . 2 mm . 

[0028] The second chip component 4 is a component of a 
different type from the first chip components 3a and 3b and 
is a chip resistor having substantially a rectangular 
5 parallelepiped shape and including electrodes 41 at its 

opposite ends and a resistor 42 (see Fig. 1) between the 
electrodes 41. Further, the aforementioned fact that the 
second chip component 4 is of a different type means that 
the second chip component 4 has different functions from 
10 those of the first chip components 3a and 3b or has a 

different capacitance and the like even when it has the 
same functions. For example, the second chip 4 is, for 
example, a resistor when the first chip components 3a and 
3b are, for example, condensers. The second chip component 
15 4 has substantially the same size as that of the first chip 

components 3a and 3b and has a length of about 0.6 mm, a 
width of about 0.3 mm and a thickness (height) of about 
0.25 mm, for example. The second chip component 4 is 
mounted through the solder 70b such that it is overlaid on 
20 the first chip components 3a and 3b, namely on the sides of 
the first chip components 3a and 3b opposite from the 
substrate 2. The second chip component 4 is bonded at one 
electrode 41 to an electrode 31 of the first chip component 
3a through the solder 70b and also is bonded at the other 
electrode 41 to an electrode 31 of the first chip component 
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3b. This can form a structure in which the first chip 
components 3a and 3b and the second chip component 4 are 
tri-dimensionally mounted such that they are stacked 
through the solders 70a and 70b in two stages 
5 perpendicularly to the surface 2a of the substrate 2 in a 
bridge shape, namely such that the second chip component 4 
straddles the first chip component 3a and the first chip 

component 3b adjacent to each other. Further, although not 
illustrated, there are also mounted, on the circuit board 1, 
10 other chip components and other packaged electronic 

components and the like, in addition to the first chip 

components 3a and 3b and the second chip component 4 . 

[0029] Further, the first chip components 3a and 3b are 
directly mounted on the substrate 2 through only the solder 
15 70a and the second chip component 4 is directly mounted on 

the first chip components 3a and 3b through only the solder 
70b, so that the height of the chip-component structure is 
substantially equal to the sum of the height of the first 
chip components 3a and 3b and the height of the second chip 
20 component 4, which can save the height of the chip- 

component structure to a minimum necessary height. Further, 
since only the solder is used for stacking the chip 
components, it is possible to prevent the increase of the 
fabrication cost. 

25 [0030] Fig. 3 is a flow chart illustrating a method for 
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mounting chip components during the fabrication of the 
circuit board 1, in focusing on the mounting of the first 
chip components 3a and 3b and the second chip component 4. 
Further, Figs. 4A to 4C are views illustrating the state of 
5 mounting of the first chip components 3a and 3b, and Figs. 
5A to Fig. 5D are views illustrating the state of mounting 
of the second chip component 4. Hereinafter, there will be 
described a method for mounting chip components during the 
fabrication of the circuit board 1 . 

10 [0031] At first, as illustrated in Fig. 4A, paste-type 

solder (hereinafter, referred to as "first solder") 71 is 
placed, through screen printing, onto the respective 
electrodes 23 on the substrate 2 including electrode 
patterns formed on the substrate main body 21 (step Sll) . 

15 The first solder 71 is so-called cream solder, which is 

paste-type solder formed by mixing powder-type solder with 
viscous flux. 

[0032] Then, as illustrated in Fig. 4B, the first chip 
components 3a and 3b are mounted on the first solder 71 on 

20 the substrate 2 (step S12) . At this time, as required, 

other chip components 81 and 82, packaged electronic 
components (not illustrated) and the like are also mounted 
on the first solder 71 similarly to the first chip 
components 3a and 3b. 

25 [0033] Then, the substrate 2 is transferred into a 
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reflowing apparatus, and the first solder 71 is heated to 
be molten in a hot bath, which vaporizes the flux 
constituent while leaving only the solder constituent. 
Then, the first solder 71 is cooled down to be solidified 
5 into solid solder 70a, which causes the electrodes 31 of 
the first chip components 3a and 3b to be electrically 
connected and mechanically secured to the electrodes 23 on 
the substrate 2 as illustrated in Fig. 4C, and thus, the 
mounting of the first chip components 3a and 3b onto the 
10 substrate 2 has been completed (step S13) . The other chip 
components 81 and 82, the packaged electronic components 
(not illustrated) and the like are also secured on the 
substrate 2, similarly to the first chip components 3a and 
3b. 

15 [0034] Next, as illustrated in Fig. 5A, second solder 72 

which is paste-type cream solder is placed on the 
electrodes 31 of the first chip components 3a and 3b 
through screen printing or using a fine nozzle (step S14). 
Then, as illustrated in Fig. 5B, the second chip component 
20 4 is mounted on the second solder 72, such that one of the 

electrodes 41 of the second chip component 4 is positioned 
on an electrode 31 of the first chip component 3a while the 
other electrode 41 is positioned on an electrode 31 of the 
first chip component 3b. Namely, the second chip component 
25 4 is mounted on the sides of the first chip components 3a 
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and 3b which are opposite from the substrate 2 such that it 





straddles 


the first 


chip components 3a 


and 3b 


(step S15) 


- 




[0035] 


Then, the 


substrate 2 is transferred into 


the 




reflowing 


apparatus 


, again, and the 


second 


solder 72 


is 


5 


molten in 


the hot 


bath and then is 


cooled 


down to 


be 




solidified 


into solid solder 70b, 


which 


causes 


the 




electrodes 


31 of the first chip components 3a 


and 3b to 


be 



electrically connected and mechanically secured to the 
electrodes 41 of the second chip component 4, as 
10 illustrated in Fig. 5C . Thus, the mounting of the second 
chip component 4 onto the first chip components 3a and 3b 
has been completed (step S16) . 

[0036] Further, during melding the second solder 72, the 

solder 70a which has been solidified may be molten again. 
15 However, if such re-melting is not desirable, second solder 

72 having a melting point lower than the re-melting 
temperature of the solder 70a, namely the first solder 71, 
is employed, and the temperature of the second reflowing is 
set to a temperature which can melt the second solder 72 
20 while preventing the solder 70a from being re-molten. 

[0037] Also, when the second solder 72 is melted, it is 
possible to locally heat only a portion of the substrate 2 
which includes the second chip component 4, using hot air 
or light. This enables mounting the second chip component 
25 4 onto the first chip components 3a and 3b while 
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suppressing the influences on the other portion of the 
substrate 2. 

[0038] Thereafter, as illustrated in Fig. 5D, a 

reinforcing resin 5 for reinforcing the junctions between 
5 electrodes is applied thereto using a nozzle, such that it 
covers the first chip components 3a and 3b and the second 
chip component 4 and covers either only the under fill or 
at least the junctions between electrodes (step S17). 
Thereafter, the reinforcing resin 5 is cured (step S18) . 
10 Further, the reinforcing resin 5 may be a resin which can 
be cured by light or heat or a resin which is naturally 
cured. By providing the reinforcing resin 5, it is 

possible to reinforce the structure constituted by the 

first chip components 3a and 3b and the second chip 
15 component 4, thereby improving the reliability of the 
circuit board 1. 

[0039] Through the aforementioned processes, the 

mounting of the first chip components 3a and 3b and the 

second component 4 has been completed, and thus, the 
20 circuit board 1 has been provided, wherein the circuit 
board 1 includes the first chip components 3a and 3b 

mounted on the substrate 2 through the solder 70a and the 
second chip component 4 mounted on the first chip 
components 3a and 3b through the solder 70b (see Fig. 1, 
25 Fig. 2 and Fig. 5C) . 
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[0040] Fig. 6 is a flow chart illustrating another 

method for mounting chip components during fabrication of a 
circuit board 1. In Fig. 6, the step S13 of Fig. 3 is 
omitted and a step S16a is performed instead of the step 
5 S16. Further, Fig. 7A and Fig. 7B are views illustrating 

the actual state of mounting according to the method 
illustrated in Fig. 6. 

[0041] According to the method for mounting chip 

components illustrated in Fig. 6, first solder 71 is placed 
10 on the electrodes 23 on the substrate 2, and the first chip 
components 3a and 3b are mounted on the substrate 2 through 
the first solder 71, similarly to the case of Fig. 3 (steps 
Sll and S12) . Then, second solder 72 is placed on the 
electrodes 31 of the first chip components 3a and 3b as 
15 illustrated in Fig. 7A. Then, the second chip component 4 
is mounted on the sides of the first chip components 3a and 
3b opposite from the substrate 2, such that the electrodes 
41 of the second chip component 4 is positioned on the 
second solder 72, more specifically one of the electrodes 
20 41 of the second chip component 4 is positioned on an 

electrode 31 of the first chip component 3a while the other 
electrode 41 is positioned on an electrode 31 of the first 
chip component 3b, as illustrated in Fig. 7B (steps S14 and 
SI 5 ) . 

25 [0042] Then, the substrate 2 is transferred into the 
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reflowing apparatus, and the first solder 71 and the second 
solder 72 are molten, cooled and then solidified to 
electrically connect and secure the electrodes 31 of the 
first chip components 3a and 3b to the electrodes 23 on the 
5 substrate 2 through the solder 70a and also to electrically 
connect and secure the electrodes 41 of the second chip 
component 4 to the electrodes 31 of the first chip 

components 3a and 3b through the solder 70b, and thus, the 
circuit board 1 illustrated in Fig. 5C is provided (step 
10 S16a) . Thereafter, a reinforcing resin 5 is applied and 

cured to complete the fabrication of the circuit board 1 
(Fig. 3, steps S17 and S18) . 

[0043] As illustrated in Fig. 6, it is also possible to 
concurrently perform the securing of the first chip 

15 components 3a and 3b onto the substrate 2 and the securing 
of the second chip component 4 onto the first chip 

components 3a and 3b, namely the mounting of the first chip 
components 3a and 3b and the mounting of the second chip 
component 4. In this case, it is possible to perform the 
20 mounting operation with higher efficiency. 

[0044] Fig. 8 is a flow chart illustrating further a 

different method for mounting chip components. There are 
illustrated processes which are performed instead of the 
steps S14 and S15 of Fig. 3. Further, Fig. 9A and Fig. 9B 
are views illustrating the actual state of mounting of the 
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second chip component 4 according to the method illustrated 
in Fig. 8. 

[0045] According to the method for mounting chip 
components illustrated in Fig. 8, at first, the first chip 
5 components 3a and 3b are mounted on the substrate 2, 

similarly to the case of Fig. 3 (Fig. 3, steps Sll to S13) , 
and thereafter, as illustrated in Fig. 9A, viscous flux 73 
is placed on the electrodes 31 of the first chip components 
3a and 3b using a fine nozzle or through screen printing 
10 (step S14a) . Then, as illustrated in Fig. 9B, the second 

chip component 4 is mounted on the flux 73 such that one of 
the electrodes 41 of the second chip component 4 is 

positioned on an electrode 31 of the first chip component 
3a while the other electrode 41 is positioned on an 
15 electrode 31 of the first chip component 3b, and then, they 
are provisionally secured (step S15a) . In this case, as 
the second chip component 4, a chip component including a 
solder layer 43 which has been formed as precoat on the 
electrodes 41 through plating, dipping or the like is 
20 employed. 

[0046] Then, the substrate 2 is transferred into the 

reflowing apparatus, and the solder layer 43 is molten in 
the hot bath and then is cooled down to be changed to 
solder 70b, which causes the electrodes 31 of the first 
25 chip components 3a and 3b to be electrically connected and 
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mechanically secured to the electrodes 41 of the second 
chip component 4 , as illustrated in Fig. 5C . Thus, the 
second chip component 4 has been mounted on the first chip 
components 3a and 3b (Fig. 3: step S16). Also, in order to 
5 suppress the .influences on the portion of the substrate 2 
other than the region of the second chip component 4, 
during the melting of the solder layer 43, it is possible 
to locally heat only a portion of the substrate 2 which 
includes the second chip component 4, using hot air or 
10 light. Thereafter, a reinforcing resin 5 is coated and 
cured to complete the fabrication of the circuit board 1 
(steps S17 and S18) . 

[0047] In this case, the steps S14 and S15 according to 
the chip-component mounting method illustrated in Fig. 6 
15 may be substituted for the steps S14a and S15a illustrated 
in Fig. 8. Namely, the first chip components 3a and 3b may 
be mounted on the substrate 2 through the first solder 71, 
then the second chip component 4 including the solder layer 
43 may be mounted on the first chip components 3a and 3b 
20 through viscous flux, and thereafter, they are concurrently 
subjected to reflowing. 

[0048] By using the second chip component 4 including 
the solder layer 43 as precoat, it is possible to simplify 
the mounting operation. Also, each of the first chip 
25 components 3a and 3b may include a solder layer as precoat, 
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and the solder 70b between each of the first chip 
components 3a and 3b and the second chip component 4 may be, 
prior to bonding, either a solder layer which has been 
formed on the electrodes 31 of the first chip components 3a 
5 and 3b or a solder layer which has been formed on the 
electrodes 41 of the second chip component 4. 

[0049] Fig. 10 is a flow chart illustrating further a 
different method for mounting chip components during 
fabrication of a printed circuit board 1, in focusing on 
10 the mounting of the first chip components 3a and 3b and the 
second chip component 4. Figs. 11A to 11D and Figs. 12A to 
12C are views illustrating the state of mounting of the 
first chip components 3a and 3b and the second chip 
component 4 . 

15 [0050] According to the method for mounting chip 

components illustrated in Fig. 10, at first, the first chip 
components 3a and 3b are inserted into concave portions 91 
of a holding block 90, and then, suction is performed 
through suction ports 92 formed through the bottom surfaces 
20 of the concave portions 91 to hold these components, as 
illustrated in Fig. 11A (step S21) . Each of the concave 
portions 91 have a tapered cross-sectional area having a 
width gradually reduced toward the bottom thereof, in order 
to facilitate the insertion of the first chip components 3a 
and 3b into the concave portions 91 and also accurately 
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position them when inserting and holding them. When the 
first chip components 3a and 3b are held therein, the 
interval between both the chip components is equal to the 
interval in Fig. 1. As illustrated in Fig. 11B, paste-type 
5 solder (hereinafter, referred to as "first solder") 74 is 

placed on the electrodes 31 of the first chip components 3a 
and 3b through screen printing or using a nozzle (step S22) . 
By using the holding block 90, it is possible to facilitate 
the attachment of the solder. 

10 [0051] Then, as illustrated in Fig. 11C, the second chip 

component 4 is mounted on the first solder 74 on the first 
chip components 3a and 3b, such that one of the electrodes 
41 of the second chip component 4 is positioned on an 

electrode 31 of the first chip component 3a while the other 
15 electrode 41 is positioned on an electrode 31 of the first 
chip component 31b (step S23) . 

[0052] Then, the holding block 90 is transferred into 

the reflowing apparatus, and the first solder 74 is heated 
to be molten and then is cooled down to change the first 
20 solder 74 to solid solder 70b, which causes the electrodes 

41 of the second chip component 4 to be electrically 

connected and mechanically secured to the electrodes 31 of 
the first chip components 3a and 3b, as illustrated in Fig. 
HD. Thus, the fabrication of a chip-component 

25 configuration 10 has been completed, wherein the chip- 
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component configuration 10 includes the first chip 
components 3a and 3b and the second chip component 4 
secured in a bridge shape (step S24) . 

[0053] Next, as illustrated in Fig. 12A, paste-type 

5 solder (hereinafter, referred to as "second solder") 75 is 

placed on the electrodes 23 on the substrate 2 (step S25) , 
and, as illustrated in Fig. 12B, the chip-component 
structure 10 is mounted on the substrate 2 such that the 
first chip components 3a and 3b are faced to the substrate 
10 2 (step S26) . At this time, as required, other chip 

components 81 and 82, packaged electronic components (not 
illustrated) and the like are also mounted on the second 
solder 75, similarly to the chip-component structure 10. 
[0054] Then, the substrate 2 is transferred into the 

15 reflowing apparatus, and the second solder 75 is heated to 
be molten and then is cooled down, which changes the second 
solder 75 to solid solder 70a, which causes the electrodes 
31 of the first chip components 3a and 3b in the chip- 
component structure 10 to be electrically connected and 
20 mechanically secured to the electrodes 23 on the substrate 
2, as illustrated in Fig. 12C. Thus, the chip-component 
structure 10 has been mounted on the substrate 2 (step S27) . 
The other chip components 81 and 82, . the packaged 
electronic components (not illustrated) and the like are 
25 also mounted on the substrate 2, similarly to the chip- 
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component structure 10. 

[0055] Further, when the second solder 75 is molten, the 
solder 70b which has been solidified may be molten again. 
However, if such re-melting is not desirable, second solder 
5 75 having a melting point lower than the re-melting 

temperature of the solder 70b, namely the first solder 74, 
is employed, and the temperature of the second reflowing is 
set to a temperature which can melt the second solder 75 
while preventing the solder 70b from being re-molten. 

10 [0056] Then, a reinforcing resin 5 is coated and cured 

to complete the fabrication of the circuit board 1 (refer 
to steps S28, S29 and Fig. 5D) . 

[0057] Through the aforementioned processes, the 
mounting of the first chip components 3a and 3b and the 

15 second component 4 has been completed, and thus, the 

circuit board 1 has been provided, wherein the circuit 
board 1 includes the first chip components 3a and 3b 
mounted on the substrate 2 through the solder 70a and the 
second chip component 4 mounted on the first chip 
20 components 3a and 3b through the solder 70b (see Fig. 1, 
Fig. 2 and Fig. 12C) . 

[0058] Fig. 13 is a flow chart illustrating another 

method for mounting chip components, wherein there are 
illustrated processes which are performed instead of the 

25 steps S22 and S23 of Fig. 10. Further, Fig. 14A and Fig. 
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14B are views illustrating the formation of a chip- 
component structure 10 according to the method illustrated 
in Fig. 13. 

[0059] According to the method for mounting chip 
5 components illustrated in Fig. 13, at first, similarly to 
the case of Fig. 10, the first chip components 3a and 3b 
are held in a holding block 90 (Fig. 10: step S21), and 

then, viscous flux 76 is placed on the electrodes 31 of the 
first chip components 3a and 3b by using a fine nozzle or 
10 through screen printing (Fig. 13: step S22a) , as 

illustrated in Fig. 14A. Subsequently, as illustrated in 
Fig. 14B, the second chip component 4 is mounted on the 
flux 76 such that one of the electrodes 41 of the second 
chip component 4 is positioned on the electrode 31 of the 
15 first chip component 3a while the other electrode 41 is 

positioned on the electrode 31 of the first chip component 
3b, and they are provisionally secured (step S23a) . In 

this case, as the second chip component 4, a chip component 
including a solder layer 43 formed on the electrodes 41 is 
20 employed. 

[0060] Then, the holding block 90 is transferred into 
the reflowing apparatus, and the solder layer 43 is molten 
in the hot bath and then is cooled down to changes the 
solder layer 43 to solder 70b, which causes the electrodes 
25 31 of the first chip components 3a and 3b to be 
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electrically connected and mechanically secured to the 
electrodes 41 of the second chip component 4, as 
illustrated in Fig. 11D. Thus, the second chip component 4 
has been mounted on the first chip components 3a and 3b, 
5 and the fabrication of the chip-component structure 10 has 
been completed (Fig. 11: step S24) . By using the second 

chip component 4 including the solder layer as precoat, it 
is possible to simplify the mounting operation. 
Hereinafter, similarly to the case of Fig. 10, the chip- 
10 component structure 10 is mounted on the substrate 2 to 
complete the fabrication of the circuit board 1 (steps S25 
to S29) . 

[0061] There have been described the structures of 

circuit boards 1 and methods for mounting chip components, 
15 and the first chip components 3a and 3b and the second chip 
component 4 are tri-dimensionally mounted on the circuit 
board 1 such that the second chip component 4 is stacked on 
the first chip components 3a and 3b. This enables 
effectively utilizing the space usable for mounting to 

20 mount chip components on the substrate 2 with a higher 

density, thereby enabling reduction of the size of the 

circuit board 1 . 

[0062] For example, when the first chip components 3a 

and 3b, the second chip component 4 and other packaged 
25 electronic components 85 and 86 are mounted on the 
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substrate 2 as illustrated in Fig. 15A, there is left a 
space above the first chip components 3a and 3b and the 
second chip component 4, which increases a region required 
for mounting them. On the other hand, when the second chip 
5 component 4 is mounted on the first chip components 3a and 
3b as in a circuit board 1 illustrated in Fig. 15B, the 
height of the upper surface of the second chip component 4 
falls substantially equal to the heights of the packaged 
electronic components 85 and 86, which enables effectively 
10 utilizing the space above the substrate 2 to mount chip 
components with a higher density, thereby enabling 
reduction of the area of the circuit board 1 without 
largely increasing the thickness of the circuit board 1 . 
[0063] Further, in the circuit board 1, the first chip 

15 component 3a and the first chip component 3b have 

substantially the same height on the substrate 2, which 
enables stably stacking the second chip component 4 on the 
first chip components 3a and 3b. This can prevent mounting 
malfunctions, thereby improving the reliability of the 
20 circuit board 1. 

[0064] Figs. 16 to 22 are views illustrating another 
exemplary circuit board 1 including chip components stacked 
on a substrate 2, wherein the circuit board 1 is 
illustrated in three directions, similarly to in Fig. 2, 
25 and a front view, a plan view and a side view are 
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illustrated in the lower-left portion, the upper-left 
portion and the lower-right portion, respectively. In 
these figures, the contours of solders 70a and 70b are 
illustrated by broken lines. In Figs. 16 to 19, the solder 
5 70b is not illustrated in the lower-right view, the solder 

70a is not illustrated in the lower-left view, and the 
solders 70a and 70b and the electrodes on the substrate 2 
are not illustrated in the upper-left view. Further, in 
actual, the stacked chip components are covered with a 
10 reinforcing resin. 

[0065] In the circuit board 1 illustrated in Fig. 16, 

two first chip components 3a and 3b and two second chip 
components 4a and 4b are stacked in two stages 
perpendicularly to the surface of the substrate 2 so that 
15 they are tri-dimensionally mounted thereon in a bridge 

shape. In the example illustrated in Fig. 16, the first 
chip components 3a and 3b are chip condensers and the 
second chip components 4a and 4b are chip resistors. 
Similarly to in Fig. 2, the first chip components 3a and 3b 
20 are arranged on the substrate 2 such that their 

longitudinal directions are parallel to each other, and are 
mounted thereon by bonding their electrodes 31 to the 
electrodes 23 on the substrate 2 through solder 70a. 
Further, the first chip components 3a and 3b have 

25 substantially the same height on the substrate 2. 
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[0066] The second chip components 4a and 4b are mounted 
on the first chip components 3a and 3b through solder 70b. 
The second chip component 4a is bonded at one electrode 41 
to one of the electrodes 31 of the first chip component 3a 
5 and also is bonded at the other electrode 41 to one of the 
electrodes 31 of the first chip component 3b. The second 
chip component 4b is bonded at one electrode 41 to the 
other electrode 31 of the first chip component 3a and also 
is bonded at the other electrode 41 to the other electrode 
10 31 of the first chip component 3b. As illustrated in Fig. 

16, two second chip components may be mounted on the two 
first chip components 3a and 3b, which can realize mounting 
with a higher density. Further, by changing the number and 
the placement of second chip components, it is possible to 
15 easily change the connection between the first chip 

components and the second chip components, which enables 
flexibly addressing the change in the circuit design. 

[0067] The circuit board 1 illustrated in Fig. 17 is the 

same as that of Fig. 16 except that the two first chip 
20 components 3a and 3b are greater than the second chip 

components 4a and 4b relatively. Namely, the electrodes 31 
of the first chip components 3a and 3b are bonded and 
secured on the electrodes 23 on the substrate 2 so that the 
first chip components 3a and 3b are mounted on the 
25 substrate 2 through solder 70a such that their longitudinal 
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directions are parallel to each other and they are arranged 
in the direction perpendicular to their longitudinal 
directions. Further, the electrodes 41 of the second chip 
components 4a and 4b are bonded and secured on the 
5 electrodes 31 of the first chip components 3a and 3b so 
that the second chip components 4a and 4b are mounted on 
the first chip components 3a and 3b, respectively, through 
solder 70b, such that their longitudinal directions are 
perpendicular to the longitudinal directions of the first 
10 chip components 3a and 3b and they are arranged in parallel 
to each other. Provided that the first chip components 
have substantially the same height as described above, the 
first chip components and the second chip components may 
have various sizes. 

15 [0068] In the circuit board 1 illustrated in Fig. 18, 

similarly to in Fig. 2, two first chip components 3a and 3b 
are placed on a substrate 2 such that their longitudinal 
directions are parallel to each other and are mounted 
thereon by bonding their electrodes 31 to electrodes 23 on 
20 the substrate 2 with solder 70a. Further, the second chip 
component 4 is tri-dimensionally mounted through solder 70b 
on the two first chip components 3a and 3b, namely such 
that they are stacked in two stages perpendicularly to the 
surface of the substrate 2. In this case, the second chip 
25 component 4 is greater than that illustrated in Fig. 2 and 
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is connected at one electrode 41 to both the two electrodes 
31 of the first chip component 3a while being connected at 
the other electrode 41 to both the two electrodes 31 of the 
first chip component 3b. As described above, a single 
5 electrode may be connected to two electrodes between 
stacked chip components. 

[0069] Fig. 19 and Fig. 20 are views illustrating 

exemplary circuit boards which are different from the 
circuit board 1 illustrated in Fig. 2 in placement of first 
10 chip components 3a and 3b. In Fig. 20, solders 70a and 70b 
are illustrated in the lower-left portion. Fig. 19 
illustrates a case where one of the first chip components 
3a and 3b as illustrated in Fig. 2 is moved along its 

longitudinal direction to displace the first chip 
15 components 3a and 3b from each other. Fig. 20 illustrates 
a case where the two first chip components 3a and 3b are 
arranged along a straight line. The circuit boards 1 
illustrated in Figs. 19 and 20 are the same as that 
illustrated in Fig. 2 except the placement of the first 
20 chip components 3a and 3b, and the same reference 

characters are employed therefor. 

[0070] Namely, the electrodes 31 of the first chip 
components 3a and 3b are secured on the electrodes 23 on 
the substrate 2 through solder 70a so that the first chip 
25 components 3a and 3b are mounted thereon, while the 
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electrodes 41 of the second chip component 4 are secured on 
the electrodes 31 of the first chip components 3a and 3b 
through solder 70b so that the second chip component 4 is 
mounted thereon. Further, one of the electrodes 41 of the 
5 second chip component 4 is bonded to an electrode 31 of the 
first chip component 3a while the other electrode 41 is 
bonded to an electrode 31 of the first chip component 3b. 
As described above, with the bridge structure in which the 
respective electrodes of the second chip component 4 are 
10 bonded to the different first chip components 3a and 3b, it 
is possible to easily change the orientations of chip 
components and relative positional relationship thereamong. 
[0071] In the circuit board 1 of Fig. 21, a single first 

chip component 3 and a single second chip component 4 are 
15 stacked in two stages perpendicularly to the surface of the 
substrate 2 so that they are tri-dimensionally mounted 
thereon, such that their longitudinal directions are 
coincident with each other. In the example illustrated in 
Fig. 21, the first chip component 3 is a chip condenser and 
20 the second chip component 4 is a chip resistor, wherein the 
first chip component 3 and the second chip component 4 have 
different sizes. 

[0072] In the circuit board 1 illustrated in Fig. 21, 

similarly, the first chip component 3 is mounted on the 
25 electrodes 23 on the substrate 2 through solder 70a and the 
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second chip component 4 is mounted on the electrodes 31 of 
the first chip component 3 through solder 70b. Namely, the 
second chip component 4 is connected at one electrode 41 to 
one of the electrodes 31 of the first chip component 3 and 
5 also is connected at the other electrode 41 to the other 
electrode 31 of the first chip component 3. As described 
above, there may be provided only a single first chip 
component 3 and only a single second chip component 4 . 
Even in this case, by stacking different types of 
10 components with different sizes or functions, it is 
possible to enhance the tri-dimensionality of the circuit 
structure at various positions on the circuit board, 
thereby realizing reduction of the size of the circuit 
board . 

15 [0073] In the circuit board 1 illustrated in Fig. 22, a 

multiple-component type chip component is employed as a 
second chip component 4. In Fig. 22, there is exemplified 
a second chip component 4 having four electrodes 41. The 
placement of the first chip components 3a and 3b is the 
20 same as that in Fig. 2. The first chip components 3a and 
3b are mounted by bonding their electrodes 31 to the 
electrodes 23 on the substrate 2 through solder 70a, while 
the second chip component 4 is mounted on the first chip 
components 3a and 3b by bonding their respective electrodes 
41 to the electrodes 31 of the two first chip components 3a 
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and 3b through solder 70b. As described above, multiple- 
component type chip components may be employed, and the 
number of electrodes is not limited to two. Further, the 
first chip component may be a multiple-component type chip 
5 component. 

[0074] Any of the circuit boards 1 illustrated in Figs. 
16 to 22 can be fabricated according to the method 

illustrated in Fig. 3, 6, 8 10 or 13. Further, by mounting 

the first and second chip components such that the second 
10 chip component is stacked on the first chip components 

perpendicularly to the substrate 2, it is possible to 
effectively utilize the space usable of mounting, thereby 
enabling reduction of the size of the circuit board 1, 

similarly to the circuit board 1 illustrated in Fig. 1 and 
15 Fig. 2. Further, by stacking different types of components, 
namely by forming, from different types of components, a 

single first chip component included in at least one first 
chip component mounted on the substrate 2 and a second chip 
component connected to an electrode of this first chip 
20 component, it is possible to realize flexible tri- 

dimensional circuit structure, thereby realizing 
significant reduction of the size of the circuit board 1. 
[0075] Although there has been described the embodiment 
of the present invention, the present invention is not 
25 limited to the aforementioned embodiment and various 
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changes can be made thereto. 

[0076] While the first chip components mounted on the 

substrate 2 and the second chip component mounted on the 
first chip components are generally chip resistors, chip 
5 condensers or chip inductors, they may be either chip 

components having other functions or multiple-component 
type chip components such as multiple-component type chip 
resistors and chip-type networks. Such multiple-component 
type chip components may be components constituted by the 
10 same type of chip components connected to one another or 
different types of chip components connected to one another. 
Further, such multiple-component type chip components do 
not always have electrodes at their longitudinal end 
portions. Also, it is possible to employ chip components 
15 having shapes different from substantially rectangular- 

parallelepiped shapes, such as MELF resistors and 
cylindrical chip resistors. 

[0077] The first chip components and the second chip 

component may have various sizes. In general, a plurality 
20 of fine chip components having lengths of 2 mm or less are 
mounted on a single substrate, and such chip components 
generally have heights of 1 mm of less and have no 
influences on the height of the circuit board when they are 
stacked in only two stages. Therefore, it is desirable to 
25 stack fine chip components having lengths of 2 mm or less. 




48 



[0078] While the first chip components are mounted on 
the substrate 2 through paste-type solder in the 
aforementioned embodiment, it is possible to form solder 
layers on the first chip components by pre-coating and 
5 mount the first chip components using the solder layers. 
Also, it is possible to mount the first chip components and 
the second chip component through other conductive bonding 
materials, such as silver paste and conductive resins. 
Also, it is possible to concurrently perform the mounting 
10 and the securing of chip components, such as the case of 
using a thermosetting adhesive resin. In this case, the 
mounting of the chip components is completed at the time 
when they have been mounted. 

[0079] Three or more first chip components and second 
15 chip components may be provided, and these chip components 
may be placed in various manners. Namely, plural first 
chip components are mounted on a substrate 2 and at least a 
single second chip component is mounted on the first chip 
components, wherein a chip component included in the at 
20 least a single second component is bonded at one electrode 
to an electrode of a single first chip component and also 
is bonded at the other electrode to an electrode of another 
first chip component, which realizes highly tri-dimensional 
circuit structure, thereby realizing high-density mounting 
25 of the chip components. 



Further, the two first chip 
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components which support the second chip component are 
formed to have substantially the same height on the 
substrate, which forms stable structure. It is also 
possible to provide, on the circuit board 1, structure of 
5 chip components mounted and stacked in three or more stages, 
as well as the structure of first chip components and 
second chip component which are stacked in two stages. 

[0080] Second Embodiment 

Fig. 23 is a perspective view illustrating a portion 
10 of a circuit board 201 according to a second embodiment of 
the present invention. Fig. 24 is a view illustrating the 
structure illustrated in Fig. 23 in three directions, 
wherein a front view, a plan view and a side view are 
illustrated in the lower-left portion, the upper-left 
15 portion and the lower-right portion, respectively. 

[0081] In Figs. 23 and 24, the circuit board 201 which 

corresponds to a chip component assembly is illustrated as 
including a substrate 202, two chip components (hereinafter, 
referred to as "first chip components") 203a and 203b on 
20 the substrate 202, a secondary substrate 211 on the first 
chip components 203a and 203b, and a single chip component 
(hereinafter, referred to as "a second chip component") 204 
on the secondary substrate 211, wherein the first chip 
components 203a and 203b, the secondary substrate 211 and 
the second chip component 204 are stacked in two stages 
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perpendicularly to the surface of the substrate 202 through 
solder 270c, 270a and 270b, which is an exemplary bonding 

material, in the mentioned order, so that they are tri- 
dimensionally mounted. Further, the solder is continuously 
5 extended vertically along the side surfaces of the first 
chip components, wherein a lower portion of the solder is 
referred to as solder 270c and an upper portion thereof is 
referred to as solder 270a. 





[0082] 


In 


Fig . 


23, 


the contours 


of 


the 


secondary 


10 


substrate 


211 


and 


the 


solder 270a, 


270b 


and 


270c are 



illustrated by broken lines for clearly illustrating the 
structure of the circuit board 201. In Fig. 24, the 
contours of the solder 270a, 270b and 270c are illustrated 

by broken lines, and the solder 270b is not illustrated in 
15 the lower-right view in Fig. 24, the solder 270a and 270c 
is not illustrated in the lower-left view, and the solder 
270a, 270b and 270c and the electrodes on the substrate 202 
are not illustrated in the upper-left view. As will be 
described later, in actual, the first chip components 203a 
20 and 203b, the secondary substrate 211 and the second chip 
component 204 are covered with a reinforcing resin for 
reinforcing the junctions of them. 

[0083] The substrate 202 is a so-called wiring board 

including electrode patterns 222 formed on the surface of a 
25 substrate main body 221 as illustrated in Fig. 23, wherein 
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portions of the electrode patterns 222 form electrodes 223 
to be bonded to electrodes of electronic components. The 
substrate main body 221 is formed in a plate shape or a 
film shape from a resin or a ceramic such as a glass epoxy 
5 resin or polyimide resin, and the electrode patterns 222 
and the electrodes 223 are made of cupper. 

[0084] The first chip components 203a and 203b and the 
second chip component 204 are so-called chip components 
which are contrasted with packaged components in surface 
10 mounting technologies. Such chip components are generally 
electronic components having substantially rectangular- 
parallelepiped shapes or cylindrical shapes and including 
electrodes at their longitudinal opposite ends. Further, 
as other chip components, there are known multiple- 
15 component type (or network type) chip components 

constituted by a plurality of miniscule components. 

[0085] As illustrated in Fig. 24, the secondary 

substrate 211 includes plural electrodes 2101 formed on one 
main surface and plural electrodes 2102 formed on the other 
20 main surface, namely on the surface opposite from the 

aforementioned main surface, and the secondary substrate 
211 is a substrate (also referred to as an interposer) for 
electrically bonding the first chip components 203a and 
203b to the second chip component 204. The electrodes 2101 
25 and the electrodes 2102 are electrically connected to each 
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other through electrode patterns, vias and the like which 
are not illustrated, wherein the connection therebetween is 
made in various manners depending on the circuits formed on 
the circuit board 201. The secondary substrate 211 is 
5 formed in a plate shape or a film shape from a resin or a 
ceramic such as a glass epoxy resin or polyimide resin, and 
the electrodes 2101 and 2102 are made of cupper, similarly 
to that of the substrate 202. 

[0086] In Figs. 23 and 24, the first chip components 
10 203a and 203b are same-sized chip condensers having 

substantially a rectangular-parallelepiped shape and 
including electrodes 231 at their opposite ends and have a 
length of about 0.6 mm, a width of about 0.3 mm and a 
thickness (height) of about 0.3 mm, for example. Further, 
15 the electrodes 231 are bonded to the electrodes 223 on the 
substrate 202 through the solder 270a, so that the first 

chip components 203a and 203b are mounted on the substrate 
202 through the solder 270a. 

[0087] The first chip component 203a and the first chip 
20 components 203b are arranged in parallel to each other, 

namely the longitudinal directions of the chip components 
203a and 203b are oriented in the same direction and the 
first chip component 203a and the first chip component 203b 
are arranged in the direction perpendicular to their 

25 longitudinal directions. Further, the chip components 203a 
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and 203b have substantially the same height on the 
substrate 202. The fact that they have substantially the 
same height on the substrate 202 means that they have the 
same heights, if the height difference between the chip 
5 components caused by fabrication errors and mounting errors 
therein are neglected. The interval between the first chip 
component 203a and the first chip component 203b is set to, 
for example, about 0.2 mm. 

[0088] The secondary substrate 211 is mounted through 
10 solder 270a on the first chip components 203a and 203b, 
namely on the sides of the first chip components 203a and 
203b opposite from the substrate 202, and the electrodes 
2101 are bonded to the electrodes 231 of the first chip 
components 203a and 203b through the solder 270a. Namely, 
15 the first chip components 203a and 203b exist between the 
substrate 202 and the secondary substrate 211 and are 
bonded to both the substrate 202 and the secondary 
substrate 211. In this case, the electronic components 
exist between the substrate 202 and the secondary substrate 
20 211 are only the first chip components 203a and 203b. 

[0089] The second chip component 204 is a component of a 
different type from the first chip components 203a and 203b 
and is a chip resistor having substantially a rectangular 
parallelepiped shape and including electrodes 241 at its 
opposite ends and a resistor 242 (see Fig. 23) between the 
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electrodes 241. The second chip component 204 has 

substantially the same size as that of the first chip 
components 203a and 203b and has a length of about 0.6 mm, 
a width of about 0.3 mm and a thickness (height) of about 
5 0.25 mm, for example. The second chip component 204 is 

mounted through the solder 270b on the secondary substrate 
211, namely on the side of the secondary substrate 211 
opposite from the first chip components 203a and 203b, and 
the electrodes 241 thereof are bonded to the electrodes 
10 2102 on the secondary substrate 211 through the solder 270b. 

[0090] The second chip component 204 is electrically 
connected at, for example, one electrode 241 to an 

electrode 231 of the first chip component 203a and is also 
electrically connected at the other electrode 241 to an 
15 electrode 231 of the first chip component 203b, through the 

electrodes 2101 and 2102, the wirings, the vias and the 

like on and in the secondary substrate 211. The two 

electrodes 231 which are not connected to the second chip 
component 204 are connected to each other. Also, the two 
20 electrodes may not be connected to each other, and, in this 
case, electrodes 2101 bonded to the two electrodes are 
dummy electrodes. Consequently, there is formed structure 
in which the first chip components 203a and 203b and the 
second chip component 204 are stacked in two stages 
25 perpendicularly to the surface of the substrate 202, 
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through the secondary substrate 211 and the solder 270a, 
270b and 270c, so that they are tri-dimensionally mounted 
thereon, wherein only the first chip components 203a and 
203b are placed between the substrate 202 and the secondary 
5 substrate 211. Further, although not illustrated, other 

chip components, packaged electronic components and the 
like are mounted on the circuit board 201 around the first 
chip components 203a and 203b. 

[0091] Fig. 25 is a flow chart illustrating a method for 

10 mounting chip components during the fabrication of the 

circuit board 201, in focusing on the mounting of the first 
chip components 203a and 203b, the secondary substrate 211 
and the second chip component 204. Further, Figs. 26A to 
26E and Figs. 27A to 27D are views illustrating the state 
15 of mounting of the first chip components 203a and 203b, the 
secondary substrate 211 and the second chip component 204. 
Hereinafter, there will be described a method for mounting 
chip components during the fabrication of the circuit board 
201 . 

20 [0092] At first, as illustrated in Fig. 26A, paste-type 

solder (hereinafter, referred to as "first solder") 271 is 
placed on the respective electrodes 2101 on a main surface 
(hereinafter, referred to as "a first main surface") 211 of 
the secondary substrate 211, through screen printing (step 
S211) . The first solder 271 is so-called cream solder, 
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which is paste-type solder formed by mixing powder-type 
solder with viscous flux. Then, as illustrated in Fig. 26B, 
the first chip components 203a and 203b are mounted on the 
first solder 271 on the secondary substrate 211 (step S212) . 

5 [0093] Then, the secondary substrate 211 is transferred 

into the reflowing apparatus, and the first solder 271 is 
heated to be molten in the hot bath, which vaporizes the 
flux constituent while leaving only the solder constituent. 
Then, the first solder 271 is cooled down to be solidified 
10 into solid solder 270a spreading over the electrodes 231 of 
the first chip components 203a and 203b (see Fig. 26C which 
is a vertically reversed view) , which causes the electrodes 
231 of the first chip components 203a and 203b to be 
electrically connected and mechanically secured to the 
15 electrodes 2101 on the secondary substrate 211 (step S213) . 

[0094] Next, as illustrated in Fig. 26C, the secondary 

substrate 211 on which the first chip components 203a and 
203b have been secured is turned upside down, and then, 
paste-type cream solder (hereinafter, referred to as 
20 "second solder") 272 is placed on the respective electrodes 
2102 on the main surface (hereinafter, referred to as "a 
second main surface) of the secondary substrate 211 
opposite from the first main surface 2111, through screen 
printing or using a fine nozzle (step S214) . Then, as 
25 illustrated in Fig. 26D, the second chip component 204 is 
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mounted on the second solder 272 on the secondary substrate 
211 (step S215) . 

[0095] Then, the secondary substrate 211 is transferred 
into the reflowing apparatus, and the second solder 272 is 
5 heated to be molten in the hot bath and then is cooled down 
to be solidified into solid solder 270b, which causes the 
electrodes 241 of the second chip component 204 to be 
electrically connected and mechanically secured to the 
electrodes 2102 on the secondary substrate 211, as 
10 illustrated in Fig. 26E. Thus, chip-component structure 
210 have been formed, wherein, in the chip-component 
structure 210, the first chip components 203a and 203b are 
secured on the first main surface 2111 of the secondary 

substrate 211 and second chip component 204 is secured on 
15 the second main surface 2112 of the secondary substrate 211 
(step S21 6) . 

[0096] Next, as illustrated in Fig. 27A, paste-type 

solder (hereinafter, referred to as "third solder") 273 is 
placed on the electrodes 223 on the substrate 202, through 
20 screen sprinting or using a fine nozzle (step S221) . 

Subsequently, as illustrated in Fig. 27B, the chip- 
component structure 210 is mounted on the third solder 273 
on the substrate 202 such that the first chip components 

203a and 203b are faced to the substrate 202 (step S222) . 
25 At this time, as required, other chip components 281 and 
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282, packaged electronic components (not illustrated) and 
the like are also mounted on the third solder 273, 
similarly to the chip-component structure 210. Further, 
the first chip component 203a and the first chip component 

5 203b have substantially the same height on the secondary 

substrate 211 (which is also the height on the substrate 

202), which enables stably stacking the chip-component 
structure 210 with the secondary substrate 211 placed 
horizontally . 

10 [0097] Then, the substrate 202 is transferred into the 

reflowing apparatus, and then, the third solder 273 is 
heated to be molten in the hot bath and then is cooled down 
to be solidified into solid solder 270c, which causes the 
electrodes 231 of the first chip components 203a and 203b 

15 in the chip-component structure 210 to be electrically 

connected and mechanically secured to the electrodes 223 on 

the substrate 202, as illustrated in Fig. 27C (step S223) . 

Thus, the chip-component structure 210 has been mounted on 
the substrate 202. The other chip components 281 and 282, 
20 the packaged electronic components (not illustrated) and 
the like are also mounted on the substrate 202, similarly 
to the chip-component structure 210. 

[0098] Thereafter, as illustrated in Fig. 27D, a 

reinforcing resin 205 for reinforcing the junctions between 
25 electrodes is applied thereto using a nozzle, such that it 
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covers the first chip components 203a and 203b, the 

secondary substrate 211 and the second chip component 4, or 
it covers either only the under fill or at least the 
junctions between electrodes (step S224) . Thereafter, the 
5 reinforcing resin 205 is cured (step S225) . Further, the 

reinforcing resin 205 may be a resin which is cured by 
light or heat or a resin which is naturally cured. This 
can reinforce the structure constituted by the first chip 
components 203a and 203b, the secondary substrate 211 and 
10 the second chip component 204, thereby improving the 

reliability of the circuit board 201. 

[0099] Through the aforementioned processes, the 

mounting of the chip components has been completed, and 

thus, the circuit board 201 has been provided, wherein the 
15 circuit board 201 includes the first chip components 203a 
and 203b mounted on the substrate 202 through the solder 
270c, the secondary substrate 211 mounted on the first chip 
components 203a and 203b through the solder 270a continuous 
with the solder 270c, the second chip component 204 mounted 
20 on the secondary substrate 211 through the solder 270b, and 
the reinforcing resin 205 which reinforces the first chip 
components 203a and 203b, the secondary substrate 211 and 
the second chip component 204 (see Fig. 23, Fig. 24 and Fig 
27D) . 

25 [0100] Further, during melding the second solder 272, 
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the solder 270a which has been solidified may be molten 
again. However, if such re-melting is not desirable, 
second solder 272 having a melting point lower than the re- 
melting temperature of the solder 270a, namely the first 
5 solder 271, is employed, and the temperature of the second 
reflowing is set to a temperature which can melt the second 
solder 272 while preventing the solder 270a from being re- 
molten. Similarly, during melding the third solder 273, 
the solder 270a and 270b which has been solidified may be 
10 molten again. However, if such re-melting is not desirable, 
third solder 273 having a melting point lower than the re- 
melting temperature of the solder 270a and 270b, namely the 
first solder 271 and the second solder 272, is employed, 
and the temperature of the third reflowing is set to a 
15 temperature which can melt the third solder 273 while 

preventing the solder 270a and 270b from being re-molten. 
[0101] Also, when mounting the chip-component structure 
210 onto the substrate 202, it is possible to locally heat 
only a small region including the chip-component structure 
20 210, using hot air or light. This enables mounting the 

first chip components 203a and 203b, the secondary 
substrate 211 and the second chip component 204 while 
suppressing the influences on the other region. 

[0102] Fig. 28 is a flow chart illustrating another 

25 method for mounting chip components during the fabrication 
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of the circuit board 201, in focusing on the mounting of 
the first chip components 203a and 203b, the secondary 
substrate 211 and the second chip component 204. Further, 
Figs. 29A to 29E are views illustrating the state of 
5 mounting of the first chip components 203a and 203b, the 

secondary substrate 211 and the second chip component 204. 
[0103] According to the method for mounting chip 
components illustrated in Fig. 28, at first, similarly to 
in Fig. 27A, paste-type solder (hereinafter, referred to as 
10 "first solder") 274 (a reference character of 274 is 

substituted for the reference character 273 in Fig. 27A) is 
placed on the respective electrodes 223 on the substrate 
202, through screen printing (step S231). Subsequently, as 
illustrated in Fig. 29A, the first chip components 203a and 
15 203b are mounted on the first solder 274 on the substrate 

202 (step S232) . At this time, as required, other chip 
components 281 and 282, packaged electronic components (not 
illustrated) and the like are also mounted on the first 
solder 274, similarly to the first chip components 203a and 
20 203b. 

[0104] Next, as illustrated in Fig. 29B, paste-type 
solder (hereinafter, referred to as "second solder") 275 is 
placed on the electrodes 231 of the first chip components 
203a and 203b through screen printing or using a fine 
25 nozzle (step S233) . Then, as illustrated in Fig. 29C, the 
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secondary substrate 211 is mounted on the second solder 275 
on the first chip components 203a and 203b (step S234) . At 
this time, the secondary substrate 211 is mounted thereon 
such that the respective electrodes 2101 on the first main 
5 surface 2111 are positioned on the second solder 275. 
Further, the first chip component 203a and the first chip 
component 203b have substantially the same height on the 
substrate 202, which enables stably stacking the secondary 
substrate 211 on the first chip components 203a and 203b. 

10 [0105] Next, as illustrated in Fig. 29D, paste-type 

solder (hereinafter, referred to as "third solder") 276 is 
placed on the respective electrodes 2102 on the second main 
surface 2112 of the secondary substrate 211 through screen 
printing or using a fine nozzle (step S235) . Then, as 
15 illustrated in Fig. 29E, the second chip component 204 is 
mounted on the third solder 276 on the secondary substrate 
211 (step S236 ) . 

[0106] The substrate 202 is transferred into the 
reflowing apparatus, and reflowing processing is applied to 
20 the entire substrate 202 (step S237) . Namely, the first 
solder 274, the second solder 275 and the third solder 276 
are concurrently heated to be molten in the hot bath and 
then are cooled down to be solidified. This results in 
structure similar to that illustrated in Fig. 27C and Fig. 
24. Namely, as illustrated in Fig. 24, the first solder 
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274 is changed to solid solder 270c to cause the electrodes 
231 of the first chip components 203a and 203b to be 
electrically connected and mechanically secured to the 
electrodes 223 on the substrate 202, the second solder 275 

5 is changed to solid solder 270a to cause the electrodes 

2101 on the secondary substrate 211 to be electrically 
connected and mechanically secured to the electrodes 231 of 
the first chip components 203a and 203b, and the third 
solder 276 is changed to solid solder 270b to cause the 
10 electrodes 241 of the second chip component 204 to be 

electrically connected and mechanically secured to the 
electrodes 2102 on the secondary substrate 211. As 

illustrated in Figs. 29E and 27C, other chip components 281 
and 282, packaged electronic components (not illustrated) 
15 and the like are also mounted on the substrate 202, since 
the first solder 274 is changed to solid solder 270c. 

[0107] Thereafter, as illustrated in Fig. 27D, a 
reinforcing resin 205 for reinforcing the junctions between 
electrodes is applied thereto, such that it covers the 
20 first chip components 203a and 203b, the secondary 

substrate 211 and the second chip component 204 (step S238) . 
Thereafter, the reinforcing resin 205 is cured (step S239) . 
[0108] Through the aforementioned processes, a circuit 
board 201 can be provided, wherein the circuit board 201 
25 includes the first chip components 203a and 203b, the 
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secondary substrate 211 and the second chip component 204 
which are mounted in this order on the substrate 202 (see 
Fig. 23, Fig. 24 and Fig. 27D) . According to the mounting 
method illustrated in Fig. 28, the securing of the first 
5 chip components 203a and 203b onto the substrate 202, the 
securing of the secondary substrate 211 onto the first chip 
components 203a and 203b and the securing of the second 
chip component 204 onto the secondary substrate 211 are 
concurrently performed, which enables performing the 
10 mounting operation with higher efficiency. 

[0109] Also, it is possible to separately perform the 
securing of the first chip components 203a and 203b onto 
the substrate 202, the securing of the secondary substrate 
211 onto the first chip components 203a and 203b and the 
15 securing of the second chip component 204 onto the 

secondary substrate 211. Namely, reflowing may be 

performed every time the first solder 274, the second 
solder 275 or the third solder 276 has been coated or may 
be concurrently performed on only two of them. 

20 [0110] There have been described the structure of the 

circuit board 201 and methods for mounting chip components, 
wherein the second chip component 204 is mounted on the 
first chip components 203a and 203b in the circuit board 
201, so that they are tri-dimensionally mounted therein. 
This enables effectively utilizing the space usable for 
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mounting, which enables mounting chip components on the 
substrate 202 with a higher density, thereby enabling 
reduction of the size of the circuit board 201 . 

[0111] For example, when the first chip components 203a 
5 and 203b, the second chip component 204 and other packaged 
electronic components 285 and 286 are mounted on the 
substrate 202 as illustrated in Fig. 30A, there is left a 
space above the first chip components 203a and 203b and the 
second chip component 204, which increases a region 
10 required for mounting them. On the other hand, when the 
second chip component 204 is mounted on the first chip 
components 203a and 203b with the secondary substrate 211 
interposed therebetween as in the circuit board 201 
illustrated in Fig. 30B, the height of the upper surface of 
15 the second chip component 204 falls substantially equal to 
the heights of the packaged electronic components 285 and 
286, which enables effectively utilizing the space above 
the substrate 202 to mount chip components with a higher 
density, thereby enabling reduction of the area of the 
20 circuit board 201 without largely increasing the thickness 
of the circuit board 201 . 

[0112] Further, in the circuit board 201, the second 

chip component 204 is mounted on the first chip components 
203a and 203b with the secondary substrate 211 interposed 
therebetween, which enables diversifying the connection 



25 




66 



between the first chip components and the second chip 
component with the electrode patterns on the secondary 
substrate 211 and the placement of the second chip 
component 204, thereby increasing the degree of flexibility 
5 of the circuit design. 

[0113] Further, between the substrate 202 and the 
secondary substrate 211, there are placed only the first 
chip components 203a and 203b which are bonded to both the 
substrate 202 and the secondary substrate 211, which can 
10 save the size of the secondary substrate 211 to a minimum 



necessary size 


, thereby improving 


the 


durability of 


the 


circuit 


board 


against 


bending 


and 


the strength of 


the 


circuit 


board 


against 


external 


force 


per unit area. 


in 



comparison with cases where a large separate substrate is 
15 laminated on a substrate as in the prior art. This can 
enhance the reliability of the circuit board 201. 

Furthermore, plural layers are formed within a 

significantly small region of the circuit board 201, which 
enables locally and simply changing the design at plural 
20 positions on the circuit board 201. This results in 
realization of high-density mounting of chip components 
while suppressing the increase of the designing cost of the 
circuit board 201. 

[0114] Figs. 31 to 35 are views illustrating another 
25 exemplary circuit boards 201 including chip components 




67 



stacked on substrates 202, wherein the circuit boards 201 
are illustrated in three directions, similarly to in Fig. 
24, and in each figures, a front view, a plan view and a 
side view are illustrated in the lower-left portion, the 
5 upper-left portion and the lower-right portion, 
respectively. In these figures, the contours of a 

secondary substrate 211 and solder 270a, 270b and 270c are 

illustrated by broken lines and electrodes on the secondary 
substrate 211 are not illustrated. In Figs. 31 to 34, the 
10 solder 270b is not illustrated in the lower-right view, the 
solder 270a and 270c is not illustrated in the lower-left 
view, and the solder 270a, 270b and 270c and the electrodes 
on the substrate 202 are not illustrated in the upper-left 
view. Further, the stacked chip components are covered 
15 with a reinforcing resin, as required. 

[0115] In the circuit board 201 illustrated in Fig. 31, 

two first chip components 203a and 203b and two second chip 
components 4a and 4b are stacked in two stages 
perpendicularly to the surface of the substrate 202 with 
20 the secondary substrate 211 interposed therebetween so that 
they are tri-dimensionally mounted thereon in a bridge 
shape. In the example illustrated in Fig. 31, the first 
chip components 203a and 203b are chip condensers and the 
second chip components 204a and 204b are chip resistors. 
The circuit board 201 of Fig. 31 is the same as that of Fig. 
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24 except that two second chip components 204a and 204b are 
provided, and the same structures are designated by the 
same reference characters (this applies to Figs. 32 to 35) . 
Further, it is possible to arbitrarily determine the 
5 connection between the electrodes 231 of the first chip 
components 203a and 203b and the electrodes 241 of the 
second chip components 204a and 204b with the wirings, vias 
and the like on and in the secondary substrate 211, which 
enables flexibly addressing the change in the circuit 
10 design. 

[0116] The circuit board 201 illustrated in Fig. 32 is 
the same as that of Fig. 31 except that the two first chip 
components 203a and 203b are greater than the second chip 
components 204a and 204b relatively. Provided that the 
15 first chip components have substantially the same height as 
described above, the first chip components and the second 
chip components may have various sizes. 

[0117] In the circuit board 201 illustrated in Fig. 33, 
two first chip components 203a and 203b and three second 
20 chip components 204a, 204b and 204c are stacked in two 

stages perpendicularly to the surface of the substrate 202 
with a secondary substrate 211 interposed therebetween so 
that they are tri-dimensionally mounted thereon. The 
circuit board 201 illustrated in Fig. 33 is the same as 
25 that of Fig. 32 except that three second chip components 
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are provided. On the other hand, in the circuit board 201 
illustrated in Fig. 34, a secondary substrate 211 is 
mounted on two first chip components 203a and 203b, and a 
single large second component 204 is mounted on the 
5 secondary substrate 211. As described above, a single 
second chip component or three or more second chip 

components may be provided. Further, second chip 

components may be arranged in two rows. Further, second 
chip components may be oriented such that they are parallel 
10 to first chip components. 

[0118] In the circuit board 201 illustrated in Fig. 35, 

a multiple-component type chip component is employed as a 
second chip component 204. In Fig. 35, there is 

exemplified a second chip component 204 having four 
15 electrodes 241. Further, in Fig. 35, solder 270a, 270b and 
270c is not illustrated in the lower-left view, and the 

solder 270a, 270b and 270c and the electrodes on the 

substrate 202 are not illustrated in the upper-left view. 
The placement of the first chip components 203a and 203b 
20 and the secondary substrate 211 is the same as that in Fig. 

24. The first chip components 203a and 203b are bonded at 
their electrodes 231 to the electrodes 223 on the substrate 
202 through the solder 270c, and the secondary substrate 
211 is mounted on the first chip components 203a and 203b 
25 through the solder 270a. The second chip component 204 is 
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mounted on the secondary substrate 211 through the solder 
270b and also is electrically connected at its respective 
electrodes 241 to the electrodes 231 of the two first chip 
components 203a and 203b, for example, through the wirings 
5 on the secondary substrate 211. As described above, 
multiple-component type chip components may be employed, 
and the number of electrodes of the chip component is not 
limited to two. Further, the first chip component may be a 
multiple-component type chip component. 

10 [0119] Any of the circuit boards 201 illustrated in Figs. 

31 to 35 can be fabricated according to the method 
illustrated in Fig. 25 or 28. Further, by mounting first 
and second chip components such that the second chip 
component is stacked on the first chip components 
15 perpendicularly to the substrate 202 with the secondary 

substrate 211 interposed therebetween, it is possible to 
effectively utilize the space usable of mounting, thereby 
enabling reduction of the size of the circuit board 201, 
similarly to the circuit board 201 illustrated in Fig. 23 
20 and Fig. 24. Further, by stacking different types of 

components, namely by making functions in a first chip 
component included in at least a single first chip 

component mounted on the substrate 202 and in a second chip 
component connected to an electrode of the first chip 

component differ, it is possible to flexibly and locally 
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realize tri-dimensionality of the circuit structure, 
thereby realizing significant reduction of the size of the 
circuit board 201 . 

[0120] Although there have been described embodiments of 
5 the present invention, the present invention is not limited 
to the aforementioned embodiments and various changes can 
be made thereto. 

[0121] While the first chip components mounted on the 
substrate 202 and the second chip component mounted on the 
10 first chip components with the secondary substrate 

interposed therebetween are generally chip resistors, chip 
condensers or chip inductors, they may be either chip 
components having other functions or multiple-component 
type chip components such as multiple-component type chip 
15 resistors, chip-type networks, as described above. Such 

multiple-component type chip components may be components 
constituted by the same type of chip components connected 
to one another or different types of chip components 
connected to one another. Further, such multiple-component 
20 type chip components do not always have electrodes at their 
longitudinal end portions. Also, it is possible to employ 
chip components having shapes different from substantially 
rectangular-parallelepiped shapes, such as MELF resistors 
and cylindrical chip resistors. 

25 [0122] The first chip components and the second chip 
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component may have various sizes. In general, a plurality 
of fine chip components having lengths of 2 mm or less are 
mounted on a single substrate, and such chip components 
generally have heights of 1 mm or less and have no 
5 influences on the height of the circuit board when they are 
stacked in only two stages. Therefore, it is desirable to 
stack fine chip components having lengths of 2 mm or less. 
[0123] While the first chip components, the secondary 
substrate 211 and the second chip component are mounted 
10 through the paste-type solder in the aforementioned 
embodiments, it is also possible to form solder layers on 
the substrate 202, the first chip components, the secondary 
substrate 211 or the second chip component by pre-coating 
through plating, dipping or the like and mount them using 
15 the solder layers. By performing such mounting, it is 

possible to simplify the operations for fabricating the 
circuit board 201. Also, it is possible to mount the first 
chip components, the secondary substrate 211 or the second 
chip component through other conductive bonding materials, 
20 such as silver paste and conductive resins. Also, it is 

possible to concurrently perform the mounting and the 
securing of chip components, such as the case of using a 
thermosetting adhesive resin. In this case, the mounting 
of the chip components is completed at the time when they 
25 have been mounted. 
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[0124] Three or more first chip components and three or 
more second chip components may be provided, and these chip 
components may be placed in various manners. Namely, 
plural first chip components are mounted on a substrate 202 
5 and at least a single second chip component is mounted on 
the first chip components with a secondary substrate 
interposed therebetween, wherein only the first chip 
components exist as electronic components between the 
substrate 202 and the secondary substrate 211, thereby 
10 realizing flexible and local multi-layer structure. 

[0125] In particular, by providing two first chip 

components, it is possible to easily and partially realize 
tri-dimensional circuit structure at many positions, which 
enables realization of tri-dimensional circuit structure 
15 with a highest efficiency, thereby realizing high-density 
mounting of chip components. Furthermore, by providing two 
first chip components, it is possible to minimize the 
distortion of the secondary substrate 211 with respect to 
the distortion of the circuit board 201, thereby improving 
20 the reliability of the circuit board 201. 

[0126] Also, it is possible to provide, on the circuit 
board 201, structure constituted by chip components stacked 
in three or more stages with plural secondary substrates 
interposed therebetween, as well as structure constituted 
25 by first chip components and second chip components stacked 
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in two stages. 

Further, by properly combining arbitrary embodiments 
out of the aforementioned embodiments, it is possible to 
offer the effects of the respective embodiments. 

5 While the present invention has been sufficiently 

described with respect to preferred embodiments with 
reference to the accompanying drawings, various changes and 
modifications will be apparent to those skilled in the art. 
Such changes and modifications are to be understood as 
10 included within the scope of the present invention as 
defined by the appended claims unless they depart therefrom. 
Industrial Applicability 

[0127] The present invention is applicable to techniques 
for mounting chip components onto a substrate including 
15 electrode patterns formed thereon. 




